Execution of construction projects in an efficient and effective way is a core competency of project-based organizations. Evaluation of project success plays a key role in improving project management competency. Project success is an elusive topic and goes beyond project management success and traditional criteria. The lack of an agreed definition and a set of criteria for construction project success have long been the reasons for failing to evaluate success. The main possible causes for such disagreement would be the abstract nature of the concept itself and studies including different industry projects and different participants' viewpoints with different priorities. Therefore, the objective of this paper is to define construction project success and to develop a framework with a practical set of measurement criteria to evaluate the same.
INTRODUCTION
Project success is the foundation for managing and controlling current projects, and for planning and orienting future projects (Chovichien and Nguyen, 2013) . It is believed that things that cannot be measured cannot be improved. Pinto and Slevin (1988) state that advantages of evaluation of project success include but not limited to: increase ongoing surveillance capacity in order to track key project result areas, project managers are evaluated within their organizations based on their track records of managing successful projects, performance bonuses, raises, and promotions often ride on their ability to bring in these successful projects. Project success is an abstract concept and determining whether a project is successful is subjective and extremely complex (Parfitt and Sanvido, 1993; Chan, 2002) . Han et al. (2012) stress that the lack of an agreed definition for project success has long been the reason for failing to define and evaluate success. The topic may become more complicated in the context of construction industry. Chan and Chan (2001) stress that the concept of project success has remained ambiguously defined in the construction industry. Further Chan and Chan (2001) and many other researchers opine that though many researchers have proposed various criteria to measure construction project success, there is no general agreement.
The main possible cause for this disagreement would be the abstract nature of the concept of project success. Shenhar et al. (2001) explain this problem and recommend using a more project-specific approach. Another contributory factor for disagreement would be that a construction project involves many stakeholders with diverse objectives. Diversity in opinions leads to further disagreement on criteria. Therefore, participant specific criteria would be another positive step towards enhancing agreement. Further, Yong and Musttaffa (2012) mention that with rapid changes happening in the construction industry, findings have become obsolete and unable to reflect the current development in the industry. Therefore, the main purpose of this paper is to develop a definition for construction project success and a framework with a practical set of measurement criteria to evaluate construction project success in Sri Lankan context in the future. Accordingly, this study will seek specifically answers to following research questions. 
SIGNIFICANCE/APPLICATION
Definitions mean for achieving agreement and contribute towards a better understanding of differences (Pryke and Smyth, 2006 as cited in Han et al., 2012) . Therefore, proposed definition will help to disentangle confusions in literature. Proposed evaluation criteria and measures would be instrumental for practitioners to improve project management competency of construction companies and for academics to fill the empirical gaps existing in construction project context. As the construction sector has an influencing bearing on project management practice (Crawford et al., 2006 as cited in Han et al., 2012) findings of this study will be a significant contribution to the project management body of knowledge as well. Further, this paper brings to fore employee/staff satisfaction, learning and development and cash-flow management as critical success measurement criteria that have been completely overlooked in the literature.
METHOD/RESEARCH STRATEGY
This study has followed the Systematic Review Approach recommended by Tranfield et al. (2003) and Ng and Peh (2010) 
Inclusion and Exclusion Criteria:
The criteria that were used to include and exclude papers are, availability of further information required to make the assessment, relevance to the research questions and objectives of the study. Ng and Peh (2010) Quality Assurance: considered citations, methodology, authors' backgrounds and recognition of the journals.
Data Extraction and Analysis:
Relevant data was extracted and analyzed qualitatively using a summary table. In the process, similar ideas/criteria were combined and some were modified in order to increase the level of clarity. Munns and Bjeirmi (1996) consider a project as the achievement of a specified objective, which involves a series of activities and tasks that consume resources. PMBOK@GUIDE (2008) defines a project as a temporary endeavor undertaken to create a unique product, service or result. Pinto and Slevin (1988) 
RESULTS

Projects and Construction Projects
Project Management
Project Management (PM) is the application of knowledge, skills, tools, and techniques to project activities to meet the project requirements (PMBOK@GUIDE, 2008) . Today, PM has developed to be an independent discipline, however, its concepts and techniques are continuously evolving. The PM literature traditionally refers to two streams of studies of project success. One stream is the project success factors; these are the independent variables that make success more likely. Other one is the project success criteria; these are the dependent variables that measure success (Morris and Hough, 1987; Wateridge, 1998; Turner, 1999 as cited in Muller and Jugdev, 2012) . In addition to the two said streams, Han et al. (2012) reviewed of the project success notions and proposes a conceptual framework for enhancing project success by identifying the relationship between success factors and success criteria as a new researches area (third stream) in construction project context. It is believed that in construction project context, studies of these three streams will be instrumental to the development of the project management knowledge domain.
Project Success Factors
Han et al. (2012) define success factors as those factors that influence, constitute as well as determine the success of a project. According to De Wit (1988) and Cooke-Davies (2002) , success factors are those inputs to the management system that lead directly or indirectly to the success of the project. Success factors are further classified under two main categories, one being hard, and objectives, tangible and measurable while the other soft, subjective, intangible and less measurable (Chan et al., 2004) . Many studies have been focused on project success factors (e.g. Chan et al., 2004; Hatush and Skitmore, 1997; Nguyen et al., 2004; Parfitt and Sanvido, 1993; Salminen, 2005; Sanvido et al., 1992; Tabish and Jha, 2011; Terry, 2002 as cited in Chovichien and Nguyen (2013). Silva et al. (2015) extract critical success factors affecting construction project success from literature and grouped as internal and external factors.
Construction Project Success
Previously, a definition for "a construction project" was discussed and the most elusive part is "success". Baker et al. (1988) suggest that there is no such thing as an absolute success in a project and there is only perceived success. Freeman and Beale (1992) illustrate that architects usually place emphasis on aesthetic aspect of a building while the engineers usually focus on the structural aspect of a building. According to De Wit (1988) , measuring success is complex because it depends on the stakeholders' points of view, and it is time dependent. Oxford Advance Learners' Dictionary (2010) defines "success" as "the fact that you have achieved something that you want and have been trying to do or get". According to Parfitt and Sanvido (1993) , the definition of project success is different for each participant, but it is based on the basic concept of overall achievement of project goals and expectations. These goals and expectations may include technical, financial, educational, social, and professional issues etc. Belout (1998) However, according to Wai et al. (2012) , there are many different sets of project success criteria, but none of them will be suitable for all of the different stakeholders involved in the construction industry. Therefore, the attention should be given to the main project participants. Often, a client is represented by a consultant(s). Frödell et al. (2008) categorized clients concerning whether the client is a private or a public company. The contracting company (contractor) is the next very important participant who is fully responsible for the successful project delivery/execution. Employees/staff are important for the achievement of long-term and short-term objectives. Therefore, construction project success could be defined as:
"The perceived degree of achievement of predetermined performance objectives and participants' expectations of the execution of a construction facility or a service"
Success Criteria
De Wit (1988) and Cooke-Davies (2002) refer project success criteria as the measure by which success or failure of a project will be judged. Lim and Mohomed (1999) refer criterion as a principle or standard by which anything is or can be judged. Chan and Chan (2001) define project success criteria as the set of principles or standards by which favorable outcomes can be completed within a set specification. For the purpose of this study, definition used by De Wit (1988) and Cooke-Davies (2002) will be used. The criteria for measuring project success must be set out at the beginning of the project (Baccarini, 1999) . Frödell et al. (2008) mention the characteristic of a measuring system; simplicity in use, credibility in results, fast feedback, action orientation, economical and efficient, few measures, broad collection of data and broad feedback.
Time and Cost Criteria: Almost every paper on success criteria never forgets to mention about these two traditional criteria which are often grouped under project efficiency dimension. Further, it could be noted that there is no confusion among researches on the usage of those two terms (e.g. Chovichien and Nguyen, 2013; Al-Tmeemy, 2011; Heravi and Ilbeigi, 2012; Khosravi and Afshri, 2011) . Time or schedule generally refers to the agreed/approved duration for the compilation of a project. Time can be measured in terms of construction time, speed of construction and time overrun (Naoum, 1994 and Chan, 1997 as cited in Chan and Chan, 2001 ). Heravi and Ilbeigi (2012) proposed schedule performance index and it is a measure of the schedule efficiency of a project. Cost generally refers to the degree of compilation of construction work within the estimated budget. Chan and Chan (2001) explain that cost should not be confined only to the tender sum and therefore, it includes any costs arise from variations, modification during construction period and the cost created by the legal claims, such as litigation and arbitration. The measure of cost can be in the forms of unit cost, percentage of net variation over final cost (cost overrun). Heravi and Ilbeigi (2012) introduce the cost performance index (CPI) which is a measure of the cost efficiency of the project.
The Quality Criterion: This is a traditional criterion but it is confusingly used. In literature, it could be noted that while some researchers used quality as a single main criterion (e.g. Lim and Mohamed, 1999; Chan and Chan, 2001; Pinto and Slevin, 1988; Atkinson, 1999 ) some other researchers use quality, technical performance and functionality as separate criteria (e.g. Chovichien and Nguyen, 2013; Al-Tmeemy, 2011). Heravi and Ilbeigi (2012) use product quality and process quality separately. Elattar (2009) also refers quality and technical performance as two distinctive criteria. However, the quality of a project was commonly defined as meeting technical specifications (Khosravi and Afshari, 2011). Prabhakar (2008) as cited in Serradora and Turnerb (2014) mentions that quality is intertwined with issues of technical performance, specifications, and achievement of functional objectives and it is the achievement against these criteria that will be most subject to variation in perception by multiple project stakeholders. It is assumed that product quality and process quality are embedded in the functionality and technical performance in construction project context. Chan et al. (2002) stress that quality, technical performance, and functionality are closely related and are considered important to the owner, designer, and contractor. Chan and Chan (2001) further mentions that the quality would be measured subjectively using a seven-point scale. Chan (2000) and Chan et al. (2002) as cited in Takim and Adnan (2008) consider project functionality as one of the success measures in the post-construction phase when the project is finished and delivered. According to them, project functionality correlates with expectations of project participants and can best be measured by the degree of conformance to all technical specifications.
Safety Criterion: The issue of safety has been raised for a long time (Sanvido et al., 1992; Parfitt and Sanvido, 1993) and it has been used without complication. Chan and Chan (2001) adopt the definition presented by Bubshait and Almohawis (1994) . Accordingly, safety refers to the degree to which the general conditions promote the completion of a project without major accidents or injuries. Generally, safety assessments client satisfaction and describe it with benefit to end user, benefit to client, project functionality, aesthetic value, client satisfaction on service, end user satisfaction on product, pleasant environment and easy to maintain. Heravi and Ilbeigi (2012) proposed client satisfaction index which is the result of a questionnaire consisting of 28 sub-factors. Chan and Chan (2001) proposes that participant satisfaction could be measured by the seven-point scale system as it is subjective. However, for the purpose of developing this framework, it is important to develop specific criteria to avoid confusions. Employee Satisfaction Criterion: Though the construction industry based project management researchers and practitioners are giving an increasing attention in recent studies to satisfaction of client and user, the satisfaction of employees is often neglected.
Employees are one of the main construction participants. Availability of experienced professionals & skilled workforce/staff is a very important success factor. e.g. De Silva et al. (2008) , Mitra and Tan (2012) and Gunathilaka et al. (2013) . Praveen et al. (2013) stress the extent of skill shortage and its effects on construction projects in Sri Lanka.
Similar situation exists in many other countries. Therefore, from the contracting company's point of view, employee satisfaction should be an important aspect of the project success which should be measured during the project execution and at the end of the project. Serrador and Turner (2014) include the team moral, skill development, team member growth and team member retention. However, it cloud be best measured through a point scale.
Learning and Development Criterion: this has been another criterion that has drawn a less attention. However, few researches have touched some aspects of learning and development (e.g. Takim and Adnan, 2008 and Wai et al., 2012) . De Silva et al. (2008) identify this aspect also as an important factor affecting construction industry development. Learning and exploitation can be defined as the process of improving actions through better knowledge and understanding (Fiol and Lyles, 1985 as cited in Takim and Adnan, 2008) . In construction project development, the lessons learned in executing a project (whether the project is a success or a failure) could be applied to future projects. Learning and development goes beyond personnel/employee training. (2008) (2008) give a description on this criterion and say that profitability measures the financial success of the project (Parfitt and Sanvido, 1993) . Norris (1990) measures profit as the increment by which revenues exceed costs; that is, profitability is measured as the total net revenue (in dollars) over total costs (in dollars). Profitability is measured in the post-construction phase when the final account is settled and both the paying and the paid parties can be sure of the financial result (Chan et al., 2002) . Wai et al. (2012) mention commercial success and Chan and Chan (2001) refer commercial success to profitability. Environment Performance Criterion: is considered as a critical point due to the significance for business success in the long run and for the wellbeing of all beings. This has been a major area of sustainability reporting as well. Chan and Chan (2001) explain the importance of environment performance in construction context and further mention that a score can be used as an indicator to reflect the environmental performance of a given project. Heravi and Ilbeigi (2012) proposed environment performance index which is considered the contractor's performance regarding environmental issues and expenses due to lack of observance of environment consideration in the project construction phase.
Takim and Adnan
Generally, in project management context, it refers to the degree of negative impact causing to the environment due to the execution of a project. This could be best measured subjectively using seven point scale in construction project context.
Cash-flow Management
Criterion: or in other words, availability of adequate funds is undisputedly a predominant critical success factor that determines performance of any construction project. Almost all the studies, on critical success factors identify this factor (e.g. Gunasekara, 2009; Kazaz et al., 2012; Gunathilika et al., 2013; Gudienea et al., 2013) as critical. Contracting companies should maintain a healthy financial management system and it is mostly dependent on project performance and effectiveness of handling billing activities and claims. Client's and the contractor's financial capabilities also have a big impact on the cash flow management. However, there is some lacking in considering this as a measurement criterion. It could be due to the assumption that cash flow management is mostly dependent on achievement of cost and time criteria.
However, Heravi and Ilbeigi (2012) present a billing performance index and emphasized its importance as a success measurement criterion. Accordingly, the billing or cash flow performance index shows the contracting company's ability and performance in receiving claims and demands. It is further explained that the contractor's lack of financial security (undesirable cash flow situation) may be the result of contractor's financial negligence or the client's negligence of his financial commitment to the project. Generally, cash flow management could be measured quantitatively and availability of positive cash flow balance at any given time is an ideal indicator.
It could be observed that some criteria are vaguely used and some are broader terms.
Some criteria are overlapping and some criteria are factors rather than measurement criteria. Such confusing criteria would be disregarded. Based on the critical analysis of the available literature, a set of clear and measurable (both objective and subjective) criteria that are well connected to the proposed definition for construction project success have been identified and presented in Table 01 .
Dimensions of Construction Project Success
Most of the researchers have grouped success criteria into different components of project success for which they often refer to dimensions. Baccarini (1999) proposed two distinct components (product success and project management success) of project success.
According to Pinto and Slevin (1988) project success is suggested to have two major components: issues dealing with the project itself and issues dealing with the client.
However, in recent literature, many types of categorizations could be observed. As examples, Shenhar et al., (2001) Semantically, project success is measurable only after the project is completed (Morries and Hough, 1987 as cited in Han et al., 2012) , while project performance is measured during the life of the project (Cook-Davies, 2002 as cited in Han et al., 2012) . The concept of success in a construction project, according to some researchers, is corresponding to efficiency and effectiveness measures (Brudney and England, 1982; De Wit, 1988; Pinto and Slevin, 1988: 1989; Smith, 1998; Belout, 1998; Atkinson, 1999; Crawford and Bryce, 2003 as cited in Takim and Adnan, 2008) . Efficiency measurers deal with time, budget and specifications, effectiveness measurers refer to achievement of project objectives, user satisfaction and the use of the project (Takim and Adnan 2008) .
On the other hand, key participants of a particular project is fully responsible for efficient and effective execution of the project. From the contracting company point of view, contracting company has to ensure the achievement of predetermined performance objectives and expectations of main participants. Therefore, construction project success could be viewed as the degree of achievement of efficiency (short-term perspective) and effectiveness (long-term perspective) objectives of execution of a project. (Wateridge, 1998 as cited in Baccarini, 1999) . Serrador and Turner (2014) have investigated to what extent project efficiency is correlated with stakeholder satisfaction and overall project success. Through a survey of 1,386 projects it was found that project efficiency is 60% correlated with stakeholder satisfaction and 56% with overall project success. They further stress that their findings corroborate with the findings of Turner and Zolin (2012) that project efficiency is an important contributor to stakeholder satisfaction and overall project success, but shows quite clearly that other factors contribute significantly to both. Tuman (1986) as cited in Baccarini (1999) observes that the days when we could measure success in terms of cost, schedule and technical objectives are gone. Similarly, it was observed that the concept of construction project success has evolved drastically and gone beyond traditional criteria of Iron triangle. The project managers/professionals are often focusing achievement of the short term /efficiency criteria relating to the project process as opposed to the longer term/effectiveness criteria. It was understood that these traditional criteria which are often coming under efficacy dimension are a very important part of the construct but not enough to give the full picture of the construction project success. Therefore, the requirement of having a long-term perspective on project success is stressed and a comprehensive framework for construction project success (Figure 02) was proposed. In addition to that a wide range of criteria representing both subjective and objective attributes with the meaning of each criterion have been identified and summarized (Table 01 ). Capability to execute construction projects in an effective and efficient way is a core competency of project-based organizations and human factor is a critical component of core competencies. However, it was found that human resource criteria such as Employee Satisfaction and Learning & Development are not given due attention.
CONCLUSION
Quality and Satisfaction have been explained with more clarity as those were confusingly used in literature. Employee satisfaction, learning and development have been brought to fore as many researchers have overlooked them. Measuring project success at deferent times plays a key role in improving project management competency. Success evaluation is not only an operationally important activity but also a strategically important activity.
Also it should facilitate to measure project success during the execution stage as well as at the end of the project. It is recommended that, through the studies of relationships between critical success factors and success criteria, a stronger model to ensure project success could be established. Learning and development could be ideally measured subjectively using a point scale.
